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working properly during operations,
the operator must safely stop oper-
ations. If any of the devices listed in
this section are not in proper working
order, the equipment must be taken
out of service and operations must not
resume until the device is again work-
ing properly. See §1926.1417 (Operation).
Alternative measures are not per-
mitted to be used.

§1926.1416 Operational aids.

(a) The devices listed in this section
(‘“‘listed operational aids’’) are required
on all equipment covered by this sub-
part, unless otherwise specified.

(1) The requirements in paragraphs
(e)(1), (e)(2), and (e)(3) of this section do
not apply to articulating cranes.

(2) The requirements in paragraphs
(@), (e)1), and (e)(4) of this section
apply only to those digger derricks
manufactured after November 8, 2011.

(b) Operations must not begin unless
the listed operational aids are in prop-
er working order, except where an
operational aid is being repaired the
employer uses the specified temporary
alternative measures. The time periods
permitted for repairing defective oper-
ational aids are specified in paragraphs
(d) and (e) of this section. More protec-
tive alternative measures specified by
the crane/derrick manufacturer, if any,
must be followed.

(c) If a listed operational aid stops
working properly during operations,
the operator must safely stop oper-
ations until the temporary alternative
measures are implemented or the de-
vice is again working properly. If a re-
placement part is no longer available,
the use of a substitute device that per-
forms the same type of function is per-
mitted and is not considered a modi-
fication under §1926.1434.

(d) Category I operational aids and al-
ternative measures. Operational aids
listed in this paragraph that are not
working properly must be repaired no
later than 7 calendar days after the de-
ficiency occurs. Exception: If the em-
ployer documents that it has ordered
the necessary parts within 7 calendar
days of the occurrence of the defi-
ciency, the repair must be completed
within 7 calendar days of receipt of the
parts. See §1926.1417(j) for additional re-
quirements.

§1926.1416

(1) Boom hoist limiting device.

(i) For equipment manufactured after
December 16, 1969, a boom hoist lim-
iting device is required. Temporary al-
ternative measures (use at least one). One
or more of the following methods must
be used:

(A) Use a boom angle indicator.

(B) Clearly mark the boom hoist
cable (so that it can easily be seen by
the operator) at a point that will give
the operator sufficient time to stop the
hoist to keep the boom within the min-
imum allowable radius. In addition, in-
stall mirrors or remote video cameras
and displays if necessary for the oper-
ator to see the mark.

(C) Clearly mark the boom hoist
cable (so that it can easily be seen by
a spotter) at a point that will give the
spotter sufficient time to signal the op-
erator and have the operator stop the
hoist to keep the boom within the min-
imum allowable radius.

(ii) If the equipment was manufac-
tured on or before December 16, 1969,
and is not equipped with a boom hoist
limiting device, at least one of the
measures in paragraphs (d)(1)(A)(A)
through (C) of this section must be
used.

(2) Luffing jib limiting device. Equip-
ment with a luffing jib must have a
luffing jib limiting device. Temporary
alternative measures are the same as
in paragraph (d)(1)(i) of this section,
except to limit the movement of the
luffing jib rather than the boom hoist.

(3) Anti two-blocking device.

(i) Telescopic boom cranes manufac-
tured after February 28, 1992, must be
equipped with a device which auto-
matically prevents damage from con-
tact between the load block, overhaul
ball, or similar component, and the
boom tip (or fixed upper block or simi-
lar component). The device(s) must
prevent such damage at all points
where two-blocking could occur.

Temporary alternative measures: Clear-
ly mark the cable (so that it can easily
be seen by the operator) at a point that
will give the operator sufficient time
to stop the hoist to prevent two-block-
ing, and use a spotter when extending
the boom.

(ii) Lattice boom cranes.

(A) Lattice boom cranes manufac-
tured after Feb 28, 1992, must be
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equipped with a device that either
automatically prevents damage and
load failure from contact between the
load block, overhaul ball, or similar
component, and the boom tip (or fixed
upper block or similar component), or
warns the operator in time for the op-
erator to prevent two-blocking. The de-
vice must prevent such damage/failure
or provide adequate warning for all
points where two-blocking could occur.

(B) Lattice boom cranes and derricks
manufactured after November 8, 2011
must be equipped with a device which
automatically prevents damage and
load failure from contact between the
load block, overhaul ball, or similar
component, and the boom tip (or fixed
upper block or similar component).
The device(s) must prevent such dam-
age/failure at all points where two-
blocking could occur.

(C) Exception. The requirements in
paragraphs (d)(3)(ii)(A) and (B) of this
section do not apply to such lattice
boom equipment when used for drag-
line, clamshell (grapple), magnet, drop
ball, container handling, concrete
bucket, marine operations that do not
involve hoisting personnel, and pile
driving work.

(D) Temporary alternative measures.
Clearly mark the cable (so that it can
easily be seen by the operator) at a
point that will give the operator suffi-
cient time to stop the hoist to prevent
two-blocking, or use a spotter.

(iii) Articulating cranes manufac-
tured after December 31, 1999, that are
equipped with a load hoist must be
equipped with a device that automati-
cally prevents damage from contact be-
tween the load block, overhaul ball, or
similar component, and the boom tip
(or fixed upper block or similar compo-
nent). The device must prevent such
damage at all points where two-block-
ing could occur. Temporary alternative
measures: When two-blocking could
only occur with movement of the load
hoist, clearly mark the cable (so that
it can easily be seen by the operator)
at a point that will give the operator
sufficient time to stop the hoist to pre-
vent two-blocking, or use a spotter.
When two-blocking could occur with-
out movement of the load hoist, clearly
mark the cable (so that it can easily be
seen by the operator) at a point that
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will give the operator sufficient time
to stop the hoist to prevent two-block-
ing, and use a spotter when extending
the boom.

(e) Category II operational aids and al-
ternative measures. Operational aids
listed in this paragraph that are not
working properly must be repaired no
later than 30 calendar days after the
deficiency occurs. Exception: If the em-
ployer documents that it has ordered
the necessary parts within 7 calendar
days of the occurrence of the defi-
ciency, and the part is not received in
time to complete the repair in 30 cal-
endar days, the repair must be com-
pleted within 7 calendar days of receipt
of the parts. See §1926.1417(j) for addi-
tional requirements.

(1) Boom angle or radius indicator. The
equipment must have a boom angle or
radius indicator readable from the op-
erator’s station. Temporary alternative
measures: Radii or boom angle must be
determined by measuring the radii or
boom angle with a measuring device.

(2) Jib angle indicator if the equip-
ment has a luffing jib. Temporary alter-
native measures: Radii or jib angle must
be determined by ascertaining the
main boom angle and then measuring
the radii or jib angle with a measuring
device.

(3) Boom length indicator if the
equipment has a telescopic boom, ex-
cept where the rated capacity is inde-
pendent of the boom length. Temporary
alternative measures. One or more of the
following methods must be used:

(i) Mark the boom with measured
marks to calculate boom length,

(ii) Calculate boom length from boom
angle and radius measurements,

(iii) Measure the boom with a meas-
uring device.

(4) Load weighing and similar devices.

(i) Equipment (other than derricks
and articulating cranes) manufactured
after March 29, 2003 with a rated capac-
ity over 6,000 pounds must have at least
one of the following: load weighing de-
vice, load moment (or rated capacity)
indicator, or load moment (or rated ca-
pacity) limiter. Temporary alternative
measures: The weight of the load must
be determined from a source recognized
by the industry (such as the load’s
manufacturer) or by a calculation
method recognized by the industry
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(such as calculating a steel beam from
measured dimensions and a known per
foot weight). This information must be
provided to the operator prior to the
lift.

(ii) Articulating cranes manufac-
tured after November 8, 2011 must have
at least one of the following: automatic
overload prevention device, load weigh-
ing device, load moment (or rated ca-
pacity) indicator, or load moment
(rated capacity) limiter. Temporary al-
ternative measures: The weight of the
load must be determined from a source
recognized by the industry (such as the
load’s manufacturer) or by a calcula-
tion method recognized by the industry
(such as calculating a steel beam from
measured dimensions and a known per
foot weight). This information must be
provided to the operator prior to the
lift.

(5) The following devices are required
on equipment manufactured after No-
vember 8, 2011:

(i) Outrigger/stabilizer position (hori-
zontal beam extension) sensor/monitor
if the equipment has outriggers or sta-
bilizers. Temporary alternative measures:
The operator must verify that the posi-
tion of the outriggers or stabilizers is
correct (in accordance with manufac-
turer procedures) before beginning op-
erations requiring outrigger or sta-
bilizer deployment.

(ii) Hoist drum rotation indicator if
the equipment has a hoist drum not
visible from the operator’s station.
Temporary alternative measures: Mark
the drum to indicate the rotation of
the drum. In addition, install mirrors
or remote video cameras and displays if
necessary for the operator to see the
mark.

§1926.1417 Operation.

(a) The employer must comply with
all manufacturer procedures applicable
to the operational functions of equip-
ment, including its use with attach-
ments.

(b) Unavailable operation procedures.

(1) Where the manufacturer proce-
dures are unavailable, the employer
must develop and ensure compliance
with all procedures necessary for the
safe operation of the equipment and at-
tachments.

§1926.1417

(2) Procedures for the operational
controls must be developed by a quali-
fied person.

(3) Procedures related to the capacity
of the equipment must be developed
and signed by a registered professional
engineer familiar with the equipment.

(c) Accessibility of procedures.

(1) The procedures applicable to the
operation of the equipment, including
rated capacities (load charts), rec-
ommended operating speeds, special
hazard warnings, instructions, and op-
erator’s manual, must be readily avail-
able in the cab at all times for use by
the operator.

(2) Where rated capacities are avail-
able in the cab only in electronic form:
In the event of a failure which makes
the rated capacities inaccessible, the
operator must immediately cease oper-
ations or follow safe shut-down proce-
dures until the rated capacities (in
electronic or other form) are available.

(d) The operator must not engage in
any practice or activity that diverts
his/her attention while actually en-
gaged in operating the equipment, such
as the use of cellular phones (other
than when used for signal communica-
tions).

(e) Leaving the equipment unattended.

(1) The operator must not leave the
controls while the load is suspended,
except where all of the following are
met:

(i) The operator remains adjacent to
the equipment and is not engaged in
any other duties.

(i1) The load is to be held suspended
for a period of time exceeding normal
lifting operations.

(iii) The competent person deter-
mines that it is safe to do so and imple-
ments measures necessary to restrain
the boom hoist and telescoping, load,
swing, and outrigger or stabilizer func-
tions.

(iv) Barricades or caution lines, and
notices, are erected to prevent all em-
ployees from entering the fall zone. No

employees, including those listed in
§§1926.1425(b)(1) through 3),
§1926.1425(d) or §1926.1425(e), are per-

mitted in the fall zone.

(2) The provisions in §1926.1417(e)(1)
do not apply to working gear (such as
slings, spreader bars, ladders, and weld-
ing machines) where the weight of the
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